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(54) LITHIUM-CONTAINING TRANSITION METAL MULTIPLE OXIDE AND MANUFACTURING 
METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a positive electrode active material for a lithium 
secondary cell having a wide usable voltage range, the excellent durability against charge/ 
discharge cycle, high capacity and safety. 

SOLUTION: The lithium-containing transition metal multiple oxide, in which the average number 
of valency of nickel-manganese-metal element M in a lithium-containing nickel-manganese- 
metal element M multiple oxide for a lithium secondary cell is 2.700-2.970, is used as the 
positive electrode active material for the lithium secondary cell. The lithium-containing nickel- 
manganese-metal element M multiple oxide for a lithium secondary cell is formed by firing a 
nickel-manganese-metal element M multiple compound and a lithium compound and is 
expressed by a general formula, LiNixMn1-x-yMy02 (where, (x) and (y) are respectively 0.30<x< 
0.65, 0<y<0.2 and M represent a metal element selected from Fe, Co, Cr f Al, Ti t Ga, In and Sn). 
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O^T, ±EHJ60S1 inWcbT— y^i^>;tf> 
CD¥^<ffi&£##7c<>:C;3 2. 9 9 7^L CCD® 
*<&tfc«ffiflira:9. 6 2mVgT»oft.»^l/X 
ffi*«2. 4 2 g/cm 3 Tfc-sfc. ±E*86«1<BL 
iNio. soMno. 5 0 O2 CDftfcO K^^+fifcJ* 
\Z£0'&t>nr£Zi<DL i N i 0 . soMno. 50O2 

g, ®&mt$m*9 2%, *JftB8S6ffl«tt2 3 8t:T» 
[0 0 4 5] <Jt««2> ±EH1KM2 tn*fc-y4r 

U *$t*8 3 OtTSWM • il^LT 
¥i58i7/zm(OLiNio. 4sMno. 45C0 
0. io02^U: 0 £CD®*cDCuKak:J;£X 
S®0r#W<0£flt. R— 3 mSS^it^SS^filiST^ 
SCi^Jofc. 'J-h^7H-»#fJCJ:0, afficDte^* 
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*£&te2. 8 8 5A, ciOft^RttU. 3 1 AT 

CcD®5fcl;:^T, ±EHifim tH« 

2. 9 8 6T^o^o C©»*<Z)Jt»ffiatt9. 8 9m 
2 /gTfeofco »#7 r U^?Bfttt2. 41g/cm 3 
~e$>-Dtzo ±f2^SS0U 1 COL iNio. 5 0 Mn 
0. 5 0 O2 tD«t>0»C*a+«lfiEfCcfcO»'&nfcCl<3!> 
LiNio. 45Mno. 45C00. io02Hffl 

70 ll^tt^Mlf;, lO»«tttl5 3mAh/g, § 
&JNE&4stt9 5%, 5SS*HJ6iaStt2 2 9t;-e»-3fc. 
[0 0 4 6] <tk<SW 3 > JbfB^SS^J 2 (D&JBBfeffiJfiTjc 

>*>-n/t;wha^B6fl:*»* (L i N i 0. 70M 

no. 20C00. 10O2) £r-£j&Lfco CCD®* CD 
CuKafc«fcax*^0r#W<0«*, R-3mIffiftI 
20 «gfiS«aT»5Ct^flo)6:. *&, CcD®*^ 
±E*K« 1 tHMHcUT— yir^i^>^><D 
£C 5 3. 0 0 CCD®* 
<Ditmmm\tl. 2 6m 2 /g-rj&o7Co ±EIIS6«1 
(DLiNio. soMno. 5 0 O2 CDftfc>9 \ZL i N 
io. 7oMno. 20C00. 1 o02^ffll/:te 

±E*tt« 1 iKI«fcI«<*:*cttX«tt*ff«b» 
ItSrWfiffiUfc. tOffttlil 8 OmAh/g, 

[0047] ##£tk, ±$mmm 1 - 9 1 Jt«« 1 
[SI] 





(A) 


(A) 






(j/cm 3 ) 


IDJOBP 


(%l 


rc> 


386811 


2902 


14.32 


2.917 


0.78 


315 


149 


92 


283 




Z903 


14.34 


2B73 


0.79 


3.08 


155 


96 


275 




Z896 


14.29 


2923 


OB5 


3.07 


150 


94 


286 


3SSSH4 


2.901 


14.33 


2927 


0J83 


305 


151 


94 


280 


§££SK)5 


20O4 


14.34 


2.918 


0.75 


3.11 


151 


94 


285 




2902 


14.32 


2.920 


a79 


3.14 


153 


94 


288 




2899 


14.30 


2923 


a7S 


306 


150 


93 


281 


S8i5KI8 


2922 


14.36 


?Q32 


0.71 


313 


155 


95 


282 




291 0 


14.35 


2900 


035 


310 


152 


94 


284 


ttisan 


2888 


14.32 


2997 


9.62 


242 


149 


92 


238 




2885 


14.31 


2988 


939 


241 


153 


95 


229 


ttJSK3 






3.002 


126 




180 


87 


181 
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(72) *«■ 

w&>\m&*ni6&*m=TE 2 sunt 



F*-A(##) 



4G048 AA04 AB01 
AE05 

5H029 AK03 AL01 
AL07 AL12 
CJ02 CJ03 
DJ16 DJ17 
HJ13 HJ14 

5H050 AA07 AA08 
FA19 GA02 
GA27 HA02 
HAH 



AB05 AC06 AD06 

AL02 AL04 AL06 
AM03 AM05 AM07 
CJ08 CJ11 CJ28 
HJ02 HJ07 HJ08 

AA15 BA17 CA08 
GA03 GA10 GA11 
HA07 HA08 HA13 
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